(19)B*««SW?CJP) (12) & §3 ifc & 


SI (A) (lDmr&K&ws^ 








^182004-273941 








(P20W-273941A) 










(51) Int. CI. 


F 1 






HO 1 L 


21/80 HO 1 L 


21/60 




C23C 


14/34 C 2 3 C 


14/34 


Tr IV V J O 


C23F 


4/00 C 2 3 F 


4/00 




C23G 


5/00 C23G 


5/00 


C p n A A 


HD5H 


1/24 H05H 


1/24 


















000219314 
































100091384 














(72) IPJ!# 










ss««^m^a:-TSi*4 5* 














(72) 
























F*-A(£ 


>#) 4K029 AA02 AA09 Mil AA24 BA05 








BA08 BD00 CA05 EA03 EA08 








FA04 FA05 










(54) [%Wo««J S#^ra«fiv«B 



(57) imm 

worn-kirn t , mm&m&immvb'? 

[SfKISI] 1203 




( 2 ) &PI52004-273941 (P2004-273941A) 



mm&m^^-mt Ltr^xv^^. n^iai^t^^. 
ffim&^comsMz^fr^-mzj: o&^u Miex^xvfwioxy^^-f 

itummi 

BSiStst if £ Xv£«k 01f . m IT MIBx -/ f> yy/XJ y ^ £ T? XV fc «fc 0 ff ^ 

B$lffin§4£#X#A rijXfrhtch » if *3f8^^^&. 
[fUS^lO] 

frf2x-y^->'^/XM-.y^^Xv$-^$-lt^MJS#BB^O*^^l 0~ 5 ~1 T 

. wcm . * ttm&m» t> % ■& . 1 - 1 o <n\ ^iMz^M^m^^m. 

81 — 11 r>\ t vfi\trtzwm<r>m<&jjm, 

[11^1114 ) 

inn ^•mfriztmnm-kim. 

^ ^^TM?^t-&^tf^^±$:^+t^-ti». swag 1 4 <Dm^m. 



( 3 ) #^2004-273941 (P2004-273941A) 



[f&5&JS17] 
[fl*«20] 

Mex y < v f^fflfi. ? J X-zimtifizM ?/x> \ s -y ? n&etiffr 

IS-^cor^X-vm^cOggM^^^ClJ:*^^®*^^^, lf^3H 1 9-2 1 £7) 

r is*3i243 

[fl*«25] 

ffi#ffl^<7)3C£g£l 0- 5 -1 To r r<D«BCM«hf SI*SU 8- 

2 4 ^-m^ias^^s. 

18-25 <r>\ yrtur^zMm^m^mm.. 

•cms £f *^gw» 6% s . ursRjg 1 8 - 2 7 oir ^-m*>tcte«<og^is. 



( 4 ) =[#$§2004-273941 (P2O04-273941A) 



[00 0 1] 
[00 02] 

[0003] 
[0004] 

JgL mim?t'-J*X'^i^ti^^&m&ffi$:X^ y?0y7 (mmizli^ x-yf-y^) 
[00051 

im&xm i ] 

*tffjg2 79142 9*§-&m m&m%tomw) 

nm^S - 9 9 3 1 7-»&» (ItfPft^iEffl) 
[0006] 

^mii^tifznm^imifio^m^mm^miz^m^h c Lu^ittg 



( 5 ) 1t^2004-27394l (P2004-273941A) 

[00 07] 

^jE-^k^.. it&m* rmmiztenr-cn & i ^iz L^m^ffma ±Tmm*tm-?&z 

b iZ$> & . 

[0008] 

±immz!mi-&KMz. ^^mzmh^^ma. ^Ktt-^^mm^xmiz^ 

mizXfe&Z1\&Zb£.ti:&* £tz. Xv1-V?bZ^v*lz&*)m&-&m<7>&m$mi!} ! 

mmztiz>cr)X\ m&mm&mbizy-m&wtLxmf&zti. z^^mm^m 

±<0^*^Ht$^. ^miZH^X r ^t-y ? j fcl±. Sputter 

depositions OttltSit&C: b ZMfcl. ±3Z*vJ->7Ztit:&m$: 

W}<r>mM^<n®&mni$mt<zmn.% j th z b *im?th , 

[0009] 

z^m^mza^xit. ±sm^^^-mb txn. yyx-fVM&mm-r&z 
b i>?tnx'&&w . ^v+yy/xj^/fizii-Tjxvzm^znx'. %m£w<nffimib 

~? tzli R F T y X~? 5r ffl H h Z b ifiX' % & . _hiax -f - y y zmryX^bLX 

n&ftiyjxvzm^&zbtfmL^. 

[00 10] 

Mm$^nm4tM£bblzJi*>\s*-mzJ;mft-t2>®'&. ±MZTyXviz£ 

^x.~,*yy^hMM&£nMz%&m»'thzbifiifrz u>. z^xd^wrnxmrt 
tit*, fozn&tizmmzj: ^±w,^mmt^^^m^m^<^m^^<^m^ : m 
co&i§h/zh%£ vt: b lx h . n\^x^htiu%\W5m^^<r>^U(^m^mzn 

mix^ttmm#mis$ti. •imikztifzmmmmb znx ^m±iz±ux^v 9 
\,z£z>&mm<&mzB$.ztihz biztch. m^M^mcnm^^yyx^z x 

tim&Mi. tibia, yyx^mm^mEimmtxmm^m^coimizxm. 

d?m-t&Zbi><X'%t>. iS-feC ^a^Kis^Tti, Wt&SN^fc MMz h y v ¥ 

s-zm^x-^-oimLfzhnzmiiiii. ztit>m$fflMLx±m*-yj-yy/ 

[00 1 1 ] 

&tz. Mi&mzrvx^izjz'omK wi^xmi^/*y'?/xJi-y?zy7Xvtzi 
9«3»£. 7yx^m&mznLx-yi-y7/z^>ymizimm!-&®mnmm m 
wmsmem^mfflcomM) zmnb&zbtftttiw 029. yyx-?mmizim& 



( 6 ) ^^2004-273941 (P2004-273941A) 

COO 1 2] 
[00 13) 

flmv^SEST-i < , fc 2: * tf, 10~ 5 ~lTorr <?©ffltf>3?2££r*tUBT# & . it 
[00 14] 

. mj£eo&Mm± (Ktm. &m±. mm±) x~%^t, mm^mzx z,&mn?& 

IHtit^Tt^ x/^y^SCUcJ:9&«IB&£»C#. &^eftci± 
[00 1 53 

(00 163 
[00 173 

vy/x) <-y ^ sr« o ig Lfr a i i <>r # & . j: a < y s #m o & 

[OO 1 83 

fc*«i.fc»£3S»=fc^T N WIBgfe»¥afcJ:*«fc»ftte. WtHS£%«:8EE»Ha+ 

is*fa<nm:mzxn>-, $ Lximircom&i^m^nikmiz&mmzMm- -y f- 



( 7 ) ^2004-273941 (P2O04-273941A) 



[00 1 93 
[00 2 0] 

tfz. 77 x^mn-rtm^izit, x-y^-^/x/w t^mthxiz. r^x^dmn 

[0021] 
[00 22] 

Sit, -LIEx-y^y^/x^ LTIi, tlrtex yf^/x/t-y ^JUr^Xvfc 

»*s**ssff#Hiiw«ta«S' io-5-iTor r^RBUciPim- *^«**rr*i 

[00233 

[00 243 
[0025J 

ffiMS^^^H±e^iS^^'x*T'^-r«>^S*^^-y-|. i b bX'Z 

[00263 

wzzhiz&\,^mx^ozbtf*imb%h<7)X\ iMem&^mz. mwm^m^-tm 
m±<om-&* i o o^&T^i&mxffd^m^mm-hzbi^x'th. 

[00273 

t&o „ flSfr«tft»^*T* & ^xy v- 4 znmtnmm ( *xy\- 2 ) 



( 8 ) ^g§2004-273941 (P2004-27394W) 

COO 28] 

kz-tf. mmmi. #?xmt. 7*;i/a;s0£. +v-r. *?x.^-tek\ mm^zztz 

WflWr<. *7^'\-4k&-&Zti&m<0'kXcob<Di^o . «f^»3fcli» fcfcitf* M 

(00 293 

^R7£fcvvciij$^x/w2£fi^-&gfrfrl4, ft»y-/P8, 9tc^fiS;SixTfcO 

. zti?ti7?x-?mimwmb Lxmnmmz®i&ztix\<>z> tti>tz. t-:?-#f*i 

If*?- ■* * ?^S*flM.iWr < £: t-^^^WtftjftS £ t £ J: 
*t Sx^fy :7V;*; \" 7 ^oftCJB v — ttcOT 5 X^l^T* -S t b t 

COO 30] 

saw & ati£i& lt rtiwcpiiws^ft 2 , 4 *m j^^*»Egia*»-pa-- 
•tizbimnx\ tio. ist&wmzx. mt'mitmwm^m (*mmmxu& 
izm&mwtMiit®m<?)mM$:tm>z>ijft (^msmmx-ifm^m) iz&w*itie&*m 

^h#^- M 6 , BjfMiTEM*— h 1 7*J J: tfl*r*S^-*«« 1 8 £«*jfc>/y 
3B^«*$'-/M*2 0*«t*fcfcT:&9, JJBSSPDaSlcC. n~#ftw\'i4|*l 

»*j*awc« lt «t o i&bc ^-/k mmth z t * «fc 3 r v * s . 

10031] 

^ y^' i 4i*i£^ffiLTffi£<02S£:fmfcrf SK^^TOfc fC^KSSfctryra l tfft 

~-i3)v^v>^\ 4W&w&-?h*ixmm2 3&mtt>tix^&. 

C0032] 



( 9 ) ^2004-27394 1 (P2004-273941A) 

SHJ^II»2. 4|S)fc!S)K£8fc (fcfcitf, JtT 2Vm*)®.ffifr& , EI*B&> fcifAU ffi 

*y<?/xt \° >y * X^*fcrff T i» J: ^ . 
[00333 

*^Ai4t»«Lfc«ltT. 8B3IJ»2 2£fflLTm£;i07'2 1 fci 0 <&3|-rS£ fc 
100 34] 

f£, #.*&&&2 3Sr^LXn-^^-^W < 5l 4rt(C£«OAr#X£&&U D- 
[00 3 5] 

■cm 2 ^-r«t a icx^x^ 3 1 Lit:7"5x-7 3 1 \zx *)mg&#>i<7>m 

[00 36] 

^cr>m&nm%^ £.x s -» «r ^ x 8 . 9 tzsm s ft . m&xmm ± o t is® s 

T7'5X-?3 2#B?J4£i-u #^S»itt:^^a5 3£7)*M^'x-y^-y^$ixS. ^c?)x 



(10) #HB2004-273941 (P2004-273941A) 

m^m-^mb Lxco^xj^-wm-susnmrn^bmrnzti. immiznmLxmmm 

I 00 3 7 3 

Lfo& s -iT. £ 40X -/ V 7/Xf 1 •>/ ? Igftfclti s »7XM- 2 tfO^Sfc 3 CO^ffi ( — 

*va*6*»fc. «ttfls3*i, ^lt#9tf>«&#>T *Kf v ^ASCft LXX'*?92ti&Z.±tz%: 
r^Xvx-y^y^-f^cJr^X^^y^iic^OM^ffl^'ffM^ns^T. 

[00 38] 

•y^vX/xn-y fif%iZim&gfe®%7SMZitX2. >y f-V^/X^y < %}Mk 

ft)\Zfttrtt%£ttfT*. i9i», x -y ^-yf/xn -y ? t IzmmttlkfrTTt oZk 

[00393 

±Ex yf-y^/^^'y ?xm&, m%¥mtf2MzT&2timmt&&2* 4&zt> 

ti&®&iz*>*>x i> . 1 0 0^£T^MfcT'+#-C'&S. 

[00403 

d^ipf^. X'yfy^/XA.^IICJ:*), fl&#<0«&^T'&&'>X^--4 

«TC h & -7XM- 2 ^ff£-§B 3 £>x <•/ y ^ t X X) < y ? f & i k iz J: 0 , gt&te&h. 
[004 13 

J 

ms i d i <^«-^^s^ *j (t x -y ^- y ^/^^ ^ y 9 xwrn- z^tmMftmmw 
x*h&. 

1 m^mm 

2 —iicvmmsmt lt<07xa- 



(11) f$ii2004-273941 (P2004-273941A) 

6. 7 

10a. 10b f?fl: -1- -v v 7 Wi<rmm.¥%rT- 
11a, lib rvX^mWQcOi&f- 
12a, 12b h—f-moffi? 

13 11=*??-- 

14 D— 

15 *rsi^ 

1 6 *smm±nrt<- ■- h 

1 7 ^»gTI^^- h 

1 s rts&^-^flt 

19 s-'y^^s 

20 mmsmffi&i'-frtt 

2 1 
2 2 

2 3 

3 1 »75X7 

33 &mm 



mi] CH21 




(12) 



#§32004-273941 (P2004-273941A) 



-M##) 4K053 PA10 QA04 QA07 RA03 SA01 SA11 XA50 YA04 
4K057 DA01 DB05 DC10 DD01 DE14 DG13 DM02 DN01 
5F044 LL15 



r 

Searching PAJ 



Page 1 o 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2004-273941 
(43)Date of publication of application : 30.09.2004 



(51)lnt.CI. 



H01L 21/60 
C23C 14/34 
C23F 4/00 
C23G 5/00 
H05H 1/24 



rzzz 



(21) Application number : 2003-065416 

(22) Date of filing : 1 1 .03.2003 



(71) Applicant : TORAY ENG CO LTD 

(72) lnventor : YAMAUCHI AKIRA 

NARABA SATOSHI 



(54) JUNCTION METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a junction method and a 
device which ensure junction even for a metal, an oxide and a non- 
metal, for which low-temperature junction are difficult in a 
conventional method, by forming a practically activated metallic 
surface with extremely few impurities of the same material in both 
junction surfaces to be joined when junction objects whose junction 
surfaces are cleaned by energy wave are joined mutually. 
SOLUTION: In the junction method, when junction objects at least 
one of which has a metallic junction part are joined mutually, 
junction parts of both the junction objects are joined after cleaning of 
the surface of at least a metallic junction part by energy wave. After 
cleaning by the energy wave, both the junction objects are held 
opposite to a pair of plasma electrodes in vacuum atmosphere and 
the surface of the metallic junction part of one junction object is 

etched by plasma. Thereby, a metal forming the surface is spattered to a junction part of 
junction object and thereafter both the junction objects are joined mutually. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It faces joining the connected objects which have a metal joint to the front face of one [ at least ] base material. Aft 
an energy wave washes the front face of said metal joint at least, Are the approach of joining the joints of both 
connected objects, and after washing by said energy wave By making both connected objects counter the plasma 
electrode of a couple in a reduced pressure ambient atmosphere, holding, and etching the front face of said metal 
joint of one connected object by the plasma The junction approach which carries out the spatter of the metal in whi 
this front face was formed to the joint of the connected object of another side, and is characterized by forming a 
metal membrane in the front face of the joint of the connected object of this another side, making both connected 
objects approach, and joining joints. 
[Claim 2] 

The junction approach of claim 1 using the plasma as said energy wave for washing. 
[Claim 3] 

The junction approach of claim 2 using RF plasma as said plasma for washing. 
[Claim 4] 

The junction approach of claims 1 or 2 which washes the joint of both connected objects by the energy wave, and 
washes previously the metal joint side etched by said plasma. 
[Claim 5] 

The junction approach of claim 4 which washes the joint of both connected objects by the plasma, changes the 
polarity of a plasma electrode, and carries out sequential washing of both the joints. 
[Claim 6] 

They are ejection and the junction approach according to claim 1 to 5 which carries out opposite arrangement abou 
what used the dummy for traps in advance and washed both connected objects one side at a time. 
[Claim 7] 

The junction approach according to claim 1 to 6 of the plasma performing said washing, and the plasma performinj 
said etching/spatter continuously, and contracting the distance between both connected objects to the time of plasrr 
washing at the time of etching/spatter. 
[Claim 8] 

The junction approach according to claim 1 to 7 of using said etching / plasma for spatters in an inert gas ambient 

atmosphere. 

[Claim 9] 

The junction approach of claim 8 that said inert gas consists of Ar gas. 
[Claim 1 0] 

The junction approach according to claim 1 to 9 which has the degree of vacuum of the reduced pressure ambient 
atmosphere which generates said etching / plasma for spatters in the range of 10-5 - lTorr. 
[Claim 11] 

The junction approach according to claim 1 to 10 that the joint of the connected object of said another side where a 
metal membrane is formed in a front face of a spatter consists of aluminum, an oxide, or a nonmetal. 
[Claim 12] 
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The junction approach according to claim 1 to 1 1 which joins the joints of both connected objects in inert gas after 
said etching/spatter. 
[Claim 13] 

The junction approach according to claim 1 to 1 1 which joins the joints of both connected objects in a non-oxidizir 
gas after said etching/spatter. 
[Claim 14] 

The junction approach according to claim 1 to 1 1 which joins the joints of both connected objects in atmospheric a 
after said etching/spatter. 
[Claim 15] 

The junction approach of claim 14 which performs alignment which carries out alignment after said etching/spattei 
and of between both connected objects in atmospheric air, and joins the joints of both connected objects in 
atmospheric air continuously. 
[Claim 16] 

The junction approach according to claim 1 to 15 which joins the joints of both connected objects at the temperatui 
of 1 00 degrees C or less. 
[Claim 1 7] 

The junction approach according to claim 1 to 16 of repeating this etching/spatter and performing it while changing 
the direction which performs said etching/spatter among both connected objects. 
[Claim 18] 

A washing means to be equipment which joins the connected objects which have a metal joint to the front face of c 
[ at least ] base material, and to wash the front face of said metal joint by the energy wave at least, In the junction 
equipment equipped with a junction means to join the joints of both connected objects, after washing by this washi 
means By having the plasma electrode of the couple which both connected objects are made to counter in a reduce* 
pressure ambient atmosphere, and holds them after washing by said washing means, and etching the front face of s 
metal joint of one connected object by the plasma Junction equipment characterized by establishing etching / a 
spatter means to carry out the spatter of the metal in which this front face was formed to the joint of the connected 
object of another side, and to form a metal membrane in the front face of the joint of the connected object of this 
another side. 
[Claim 19] 

Junction equipment of claim 1 8 with which said washing means consists of a plasma exposure means. 
[Claim 20] 

Junction equipment of claim 19 with which said washing means consists of an RF plasma exposure means. 
[Claim 21] 

Junction equipment of claim 19 with which said plasma exposure means consists the polarity of a plasma electrode 
a switchable means. 
[Claim 22] 

Junction equipment according to claim 19 to 21 which consists of a means with said etching / spatter means able to 
contract a plasma inter-electrode distance of said couple to the time of plasma washing at the time of etching/spattc 
[Claim 23] 

Junction equipment according to claim 1 8 to 22 with which said etching / spatter means consist of a means to use 
said etching / plasma for spatters in an inert gas ambient atmosphere. 
[Claim 24] 

Junction equipment of claim 23 with which said inert gas consists of Ar gas. 
[Claim 25] 

Junction equipment according to claim 1 8 to 24 which has a means by which said etching / spatter means control tl 
degree of vacuum of the reduced pressure ambient atmosphere which generates said etching / plasma for spatters ir 
the range of 10-5 - lTorr. 
[Claim 26] 

Junction equipment according to claim 18 to 25 which has the local chamber which can form the local closed spac< 
in which said etching / spatter means form the reduced pressure ambient atmosphere which generates said etching / 
plasma for spatters. 
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[Claim 27] 

Junction equipment according to claim 18 to 26 with which the joint of the connected object of said another side 
where a metal membrane is formed in a front face of a spatter consists of aluminum, an oxide, or a nonmetal. 
[Claim 28] 

Junction equipment according to claim 18 to 27 with which said junction means consists of a means to join the joir 
of both connected objects in inert gas, after said etching/spatter. 
[Claim 29] 

Junction equipment according to claim 1 8 to 27 with which said junction means consists of a means to join the joir 
of both connected objects in a non-oxidizing gas, after said etching/spatter. 
[Claim 30] 

Junction equipment according to claim 18 to 27 with which said junction means consists of a means to join the joir 
of both connected objects in atmospheric air, after said etching/spatter. 
[Claim 31] 

Junction equipment of claim 30 with which said junction means consists of a means to perform alignment which 
carries out alignment after said etching/spatter and of between both connected objects in atmospheric air, and to joi 
the joints of both connected objects in atmospheric air continuously. 
[Claim 32] 

Junction equipment according to claim 18 to 31 with which said junction means consists of a means which joins th 
joints of both connected objects at the temperature of 100 degrees C or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the junction approach and equipment which join the connected objects which have a joint 

front faces of a base material, such as a chip, a wafer, and the various circuit boards. 

[0002] 

[Description of the Prior Art] 

As an approach of joining the connected objects which have a metal joint, it faces joining the planes of compositio) 
of a silicon wafer to the patent reference 1 , and the conjugation method of a silicon wafer which irradiates an inacti 
gas ion beam or an inert gas high-speed atomic beam, and carries out sputter etching in the vacuum of a room 
temperature in advance of junction is indicated. In this conjugation method, a front face is formed by the atom wit! 
which oxide, the organic substance, etc. in a plane of composition of a silicon wafer were flown and activated with 
the above-mentioned beam, and those front faces are joined by the high bonding strength between atoms, therefore 
this approach — fundamental — heating for junction — unnecessary — junction at ordinary temperature or the low 
temperature near it is attained only by being able to do-izing and contacting the activated front faces. 
[0003] 

However, in the junction approach by this surface-activity-izing, in order to perform junction at low temperature, 
fundamentally, the joint of both connected objects needs to consist of metal joints suitable for junction. When the 
front face of a joint is formed with the construction material which is hard to join, it must join at a considerable 
elevated temperature, and even if it makes it an elevated temperature, there is also construction material with diffic 
junction. For example, in the case of the joint which consists of aluminum, junction is difficult in order to oxidize 
instantly after washing in many cases. Moreover, neither an oxide nor a nonmetal is also fit for junction. 
[0004] 

In order to enable junction of joints made comparatively difficult [ junction ] to such a problem, in the patent 
reference 2 After irradiating two planes of composition by the particle beam within a super-high grade ambient 
atmosphere, it is sputtering (actually) about one of planes of composition at said particle beam again. It etches and 
the ultrafine particle film is formed in the plane of composition of another side (carrying out a spatter to the plane ( 
composition of another side, and forming the ultrafine particle film), both planes of composition are piled up and tl 
junction approach which pressurizes slightly and is joined is indicated. 
[0005] 

[Patent reference 1] 

The patent No. 2791429 official report (claim) 
[Patent reference 2] 
JP,6-99317,A (claim) 
[0006] 

[Problem(s) to be Solved by the Invention] 

However, by the junction approach given in the above-mentioned patent reference 2, since the particle beam is use- 
for washing of a plane of composition, and sputtering, the distance between both connected objects is to be change 
easily. Therefore, it is desirable to take a large distance between both connected objects at the time of washing, anc 
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to wash it comparatively, at it, since it is desirable to make it the impurity flown from the front face of one plane oJ 
composition not adhere to the front face of the plane of composition of another side as much as possible. It is 
desirable to make distance between both connected objects small, and to carry out sputtering comparatively, on the 
other hand, at the time of sputtering, since it is desirable to make the ultrafine particle flown from the front face of 
one plane of composition adhere to the front face of the plane of composition of another side good. Since it becomt 
the desirable value which conflicts about the distance between both connected objects, these washing and sputterin 
cannot be carried out on the respectively optimal conditions. If it puts in another way, either will serve as 
imperfection. 
[0007] 

Then, the technical problem of this invention is faced join the connected objects which washed the plane of 
composition by the energy wave, it forms very few surfaces of metal of an impurity activated substantially in both 
the planes of composition that should be joined with the same construction material, and offer the junction approac 
and the equipment which enabled it to join even the difficult metal, and an oxide and a nonmetal certainly has low- 
temperature junction conventionally not to mention the easy metal of junction from the first in them. 
[0008] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the junction approach concerning this invention It faces 
joining the connected objects which have a metal joint to the front face of one [ at least ] base material. After an 
energy wave washes the front face of said metal joint at least, Are the approach of joining the joints of both 
connected objects, and after washing by said energy wave By making both connected objects counter the plasma 
electrode of a couple in a reduced pressure ambient atmosphere, holding, and etching the front face of said metal 
joint of one connected object by the plasma It consists of an approach which carries out the spatter of the metal in 
which this front face was formed to the joint of the connected object of another side, and is characterized by formir 
a metal membrane in the front face of the joint of the connected object of this another side, making both connected 
objects approach, and joining joints. Since the front face of the joint of the connected object of another side in whi< 
the front face of said metal joint etched by the plasma was formed in as a surface of metal activated substantially, a 
the metal membrane was formed of the spatter is also formed as a surface of metal with few impurities which 
consists of the same pure metal activated substantially, both joints will be joined in the easy and, very good 
condition. Moreover, since the surface of metal of both joints is formed of etching and a spatter, both surfaces of 
metal are easily formed as a smooth field, and junction of both joints is easy-ized also from this point. In addition, 
this invention, a "spatter" means "sputter deposition, i.e., make it deposit,", and means making the metal by which 
etching was carried out [ above-mentioned ] deposit on the front face of the joint of the connected object of another 
side. 
[0009] 

In this junction approach, although it is also possible as the above-mentioned energy wave for washing to use it 
except the plasma, since the plasma is used for etching/spatter, for the simplification of the whole equipment etc., i 
is desirable to use the plasma also for the energy wave for washing. RF plasma can be used for the plasma for 
washing. Although it is possible to use RF plasma also as above-mentioned etching / plasma for spatters, it is 
desirable to use the plasma which has specific directivity in etching / plasma for spatters on actuation of etching on 
metal joint and carrying out a spatter to the joint of another side. 
[0010] 

Moreover, when an energy wave washes both the joints of both connected objects, it is desirable to wash previous! 
the metal joint side etched by the above-mentioned plasma. If it washes in such sequence, even if some impurities 
will adhere to the front face of the joint of the connected object of another side from a metal joint side by washing 
performed previously, the impurity which had adhered at the time of the surface washing of the joint of the connec 
object of this another side performed continuously will be flown, it will consider as the activated clean surface, anc 
the metal membrane by the above-mentioned spatter will be formed good on the field. When the plasma washes th< 
joint of both connected objects, the polarity of for example, a plasma electrode can be changed and sequential 
washing of both the joints can be carried out in predetermined sequence. Furthermore, in this invention, opposite 
arrangement of ejection and them can be carried out, and the above-mentioned etching/spatter can also be presents 
with what used the dummy for traps in advance and washed both connected objects one side at a time. 
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[0011] 

Moreover, when the plasma performs said washing, and the plasma performs said etching/spatter continuously, it i: 
desirable to contract the distance between both connected objects (distance between the planes of composition of 
both connected objects) to the time of plasma washing at the time of etching/spatter. That is, at the time of plasma 
washing, enlarge distance between both connected objects relatively, and an impurity enables it not to fly easily to 
the plane of composition of another side in the case of washing of one plane of composition, at the time of 
etching/spatter, distance between both connected objects is relatively made small, the metal flown from one metal 
joint by etching arrives at the plane of composition of the connected object of another side easily, and the metal 
membrane by the spatter is formed easily and good. Therefore, at both times of plasma washing, and etching/spatte 
the respectively optimal distance conditions can be adopted and both plasma washing, and etching/spatter will be 
performed on the optimal conditions. Since the dependence to distance is low compared with the particle beam in t 
conventional approach, especially the plasma can demonstrate a desired washing property, and etching / spatter 
property also in the conditions of a different distance as mentioned above, respectively. 
[0012] 

Above-mentioned etching / plasma for spatters can be used for example, in an inert gas ambient atmosphere. As in* 

gas, Ar gas can be used, for example. 

[0013] 

Moreover, as a degree of vacuum of the reduced pressure ambient atmosphere which generates etching / plasma fo: 
spatters, a comparatively low degree of vacuum is sufficient, for example, the degree of vacuum of the range of 10 
- lTorr can be adopted. With a comparatively low degree of vacuum, since it is good, achievement of mass 
production nature and a cost cut also becomes easy. 
[0014] 

The joint of the connected object of said another side where a metal membrane is formed in a front face of a spatto 
can apply the junction approach concerning this invention, also when consisting of aluminum, an oxide, or a 
nonmetal. Conventionally, when it was not predetermined metals (for example, gold and copper), the low- 
temperature junction by surface-activity-izing was difficult, and difficult also for low-temperature junction of an 
oxide, but in this invention, even if one side is aluminum or aluminum and one side is nonmetals (for example, gla; 
a ceramic, sapphire, etc.) and an oxide, by carrying out a spatter, a metal membrane can be formed and it becomes 
junction of the metal pair metal in which good junction is possible at the time of junction. 
[0015] 

Although the joints of both connected objects are joined after the above-mentioned etching/spatter, this junction ca 
be performed for example, in inert gas. Or the joints of both connected objects are also joinable in a non-oxidizing 
gas (for example, nitrogen gas) after etching/spatter. Furthermore, the joints of both connected objects are also 
joinable in atmospheric air after etching/spatter. When joining in atmospheric air, alignment which carries out 
alignment after etching/spatter and of between both connected objects is performed in atmospheric air, and the join 
of both connected objects can also be continuously joined in atmospheric air. 
[0016] 

By the junction approach concerning such this invention, since the front face of a joint is mutually formed as a 
surface of metal with few impurities with easy junction activated substantially, junction of the joints of both 
connected objects is low temperature comparatively, is ordinary temperature or the temperature near it, for exampL 
becomes possible [ carrying out at the temperature of 100 degrees C or less ]. 
[0017] 

Moreover, changing the direction which performs the above-mentioned etching/spatter among both connected 
objects, this etching/spatter can be repeated and can also be performed. Thus, it becomes possible to join, since the 
alloy layer which mixed the up-and-down dissimilar metal is formed by carrying out repeatedly, changing the 
direction which carries out a spatter. By doing so, it becomes possible to become that it is easier to make it join anc 
to make the same condition as the case where diffused junction is carried out. Moreover, if a surface ingredient rati 
is adjusted to the time amount ratio of up-and-down etching/spatter, and beforehand, it is possible to decide an alio 
ratio. 
[0018] 

A washing means for the junction equipment concerning this invention to be equipment which joins the connected 
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objects which have a metal joint to the front face of one [ at least ] base material, and to wash the front face of said 
metal joint by the energy wave at least, In the junction equipment equipped with a junction means to join the joints 
both connected objects, after washing by this washing means By having the plasma electrode of the couple which 
both connected objects are made to counter in a reduced pressure ambient atmosphere, and holds them after washir 
by said washing means, and etching the front face of said metal joint of one connected object by the plasma It is 
characterized by establishing etching / a spatter means to carry out the spatter of the metal in which this front face 
was formed to the joint of the connected object of another side, and to form a metal membrane in the front face of 1 
joint of the connected object of this another side. 
[0019] 

The above-mentioned washing means can consist of plasma exposure means. As this plasma exposure means, RF 
plasma exposure means and the polarity of a plasma electrode can consist of switchable means, for example. 
[0020] 

Moreover, when carrying out plasma washing, it is desirable to consist of a means which can contract a plasma int< 
electrode distance of said couple to the time of plasma washing as etching / a spatter means at the time of 
etching/spatter. That is, it is desirable that it is controllable in the respectively optimal distance at the time of plasm 
washing, and etching/spatter. 
[0021] 

As the above-mentioned etching / spatter means, etching / plasma for spatters can consist of means used in an inert 

gas ambient atmosphere. As inert gas, Ar gas can be used, for example. 

[0022] 

Moreover, it is desirable to have a means to control the degree of vacuum of the reduced pressure ambient 
atmosphere which generates said etching / plasma for spatters in the range of 10-5 - ITorr as the above-mentioned 
etching / spatter means. 
[0023] 

Moreover, as for the above-mentioned etching / spatter means, it is desirable to have the local chamber which can 
form the local closed space which forms the reduced pressure ambient atmosphere which generates said etching / 
plasma for spatters. By this, a desired reduced pressure ambient atmosphere can be formed efficiently. 
[0024] 

Like the above-mentioned, the joint of the connected object of said another side where a metal membrane is forme< 
in a front face of a spatter can consist of aluminum, a metallic oxide, or a nonmetal except a metal from the first wi 
easy junction. 
[0025] 

As the above-mentioned junction means, the joints of both connected objects can consist of means to join in inert 
gas, after said etching/spatter. Or a junction means can also consist of means to join the joints of both connected 
objects in a non-oxidizing gas, after said etching/spatter. Furthermore, a junction means can also consist of means 1 
join the joints of both connected objects in atmospheric air, after said etching/spatter. When it constitutes a junctioi 
means from a means to join in atmospheric air, alignment which carries out alignment after said etching/spatter anc 
of between both connected objects for this junction means is performed in atmospheric air, and the joints of both 
connected objects can also be continuously constituted as a means to join in atmospheric air. 
[0026] 

Moreover, junction of the joints of both connected objects is low temperature comparatively like the above- 
mentioned, that is, since it becomes possible to carry out at ordinary temperature or the temperature near it, the 
above-mentioned junction means can consist of means which join the joints of both connected objects at the 
temperature of 100 degrees C or less. 
[0027] 

[Embodiment of the Invention] 

Below, the gestalt of desirable operation of this invention is explained with reference to a drawing. 
DrawingJ_ shows the junction equipment 1 concerning one embodiment of this invention, and the situation of the 
washing process by the energy wave [ in / in drawin g 2 / the equipment ] and drawin g 3 show the situation of 
etching / spatter process after washing, respectively. Drawin g 1 shows the junction equipment 1 in the case of joini 
wafers, the wafer 2 this embodiment of whose is one connected object has the joint 3 on the front face of the base 
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material, the wafer 4 which is the connected object of another side has the joint 5 on the front face (opposed face tc 
wafer 2) of the base material, both connected objects approach and a joint 3 and five comrades are joined. The waf 
4 is held at the maintenance means 6 as one connected object maintenance means, and the wafer 2 is held at the 
maintenance means 7 as a connected object maintenance means of another side. In this embodiment, the maintenar 
means 6 can be justified now in a Z direction (the vertical direction), and can justify the maintenance means 7 now 
X, the direction (horizontal) of Y, and/or a hand of cut (the direction of theta). 
[0028] 

In addition, in the above, for example, IC chip, a semiconductor chip, a light corpuscle child, a surface mounted 
device, a wafer, etc. say all the things of the side joined to a wafer 2 regardless of a class or magnitude in a wafer 4 
In a joint 5, all the things to join to the joint 3 prepared in the wafers 2, such as a raw material, and a pewter bump, 
stud bump, are said. Moreover, for example, a resin substrate, a glass substrate, a film substrate, a chip, a wafer, et( 
say all the things of the side joined to a wafer 4 regardless of a class or magnitude in a wafer 2. In a joint 3, all the 
things to join to the joint 5 prepared in the wafers 4, such as an electrode accompanied by electric wiring and a 
dummy electrode which is not connected with electric wiring, are said. Moreover, also when carrying out field 
junction all over a wafer, it contains. 
[0029] 

In this embodiment, moreover, the part which holds the direct wafer 4 in the maintenance means 6 and the part wh: 
holds the direct wafer 2 in the maintenance means 7 While being constituted by the electrode tools 8 and 9 and beii 
constituted possible [ a function ] as an electrode for plasma generating, respectively A heater can be built in, and 
heating of a connected object can be attained through one [ at least ] electrode tool, and it can have an electrostatic 
chuck means, and one [ at least ] connected object can be held now in static electricity. That is, these electrode tool 
8 and 9 constitute the plasma electrode of the couple said by this invention. In this embodiment, the plasma electro 
(electrode tools 8 and 9) of this couple is made to serve a double purpose also as a plasma electrode for energy wa^ 
washing performed before that while being the plasma electrode of a couple used in the case of etching/spatter in tl 
invention. Although the graphic display is omitted about the heater and the electrostatic chuck means, the thing of 
commercial common knowledge is [ both ] employable. The terminal for plasma electrodes and 1 2a show the 
terminal for heaters, respectively, and electric power is supplied to the electrode terminal for electrostatic chucks 
with which 10a in drawin g 1 was built in the substrate maintenance means 7 side, and 1 la through the electrode 
connector 13. As a pattern, it is desirable that they are an electrostatic chuck, a plasma electrode, and a heater from 
the surface. Similarly, in the electrode terminal for electrostatic chucks with which 10b was built in the chip 
maintenance means 6 side, and 1 lb, the terminal for plasma electrodes and 12b show the terminal for heaters, 
respectively. 
[0030] 

Around both the connected objects 2 and 4 Local chamber structure with the local closed space which moves until 
contacts one connected object maintenance means (this embodiment maintenance means 6), and confines both the 
connected objects 2 and 4 in the interior (the leader line of a two-dot chain line shows the local chamber 14 to 
drawing 1 .) The direction which forming is possible, and follows descent of said connected object maintenance 
means (this embodiment maintenance means 6) in the state of [ above-mentioned ] contact, and reduces the volume 
of the local chamber 14, That is, the movable movable wall 15 is established in the direction (this embodiment the 
downward direction) which contracts the distance between both the connected objects in this invention. This mova 
wall 1 5 is constituted by tubed rigid-body box-frame construction, and is movable in the vertical direction of drawi 
1 by the cylinder means 19 equipped with the movable wall lifting port 16, the movable wall downward port 17, ar 
the internal seal device 18. the sealant 20 in which elastic deformation is possible prepares in the point of the 
movable wall 15 — having « **** - the above-mentioned contact condition — the local chamber 14 interior — the 
exterior — receiving — more — certain — a seal — it can seal now. 
[0031] 

The vacuum pump 21 as a vacuum attraction means which decompresses the inside of this local chamber 14, and it 
made into a predetermined vacua is connected to the maintenance means 7 side to the local chamber 14 formed as 
mentioned above. The air or gas in the local chamber 14 is attracted by the vacuum pump 21 through the attraction 
way 22. Moreover, independently [ this attraction way 22 ], it is made to use also [ way / 22 / this / attraction ], and 
the gas supply way 23 which supplies specific inert gas, such as argon gas (Ar gas), in the local chamber 14 is 
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established in the maintenance means 7 side. 
[0032] 

Thus, the junction approach concerning this invention is enforced as follows using the constituted junction equipm 
1 , for example. 

As first shown in drawin g 1 , in a connected object set process, a wafer 4 is held to the maintenance means 6 side, 
and a wafer 2 is held to the maintenance means 7 side, next, for example, an alignment process — between both the 
connected objects 2 and 4 — a recognition means (for example, the recognition means of vertical 2 visual field, 
graphic display abbreviation) — inserting — the up-and-down recognition mark for alignment ~ reading — the readi 
information — being based — the maintenance means 7 — X and the direction of Y — it adjusts in the direction of 
theta if needed further, and the relative position between both the connected objects 2 and 4 is dedicated to 
predetermined precision within the limits. However, this alignment may be performed after the below-mentioned 
washing process, or etching / spatter process. 
[0033] 

The pressure for the updrift of the movable wall 15 is supplied to the cylinder means 19 through the movable wall 
lifting port 16 after alignment, and the movable wall 15 is moved until the head of the movable wall 15 contacts thi 
underside of the maintenance means 6. Of this, the local chamber 14 substantially sealed to the perimeter is formec 
and both the connected objects 2 and 4 are shut up in this local closed space. By drawing in with a vacuum pump 2 
through the attraction way 22, where the local chamber 14 is formed, the inside of the local chamber 14 is 
decompressed (vacuum suction carried out), and it considers as a predetermined vacua. Since the electrostatic chuc 
is used for maintenance of a wafer 4 or a wafer 2, even if it considers as whenever [ high vacuum ], the maintenanc 
condition of a connected object is maintained satisfactory. In addition, after this, when maintaining the local chaml 
14 to this degree of vacuum, by holding the contact force to the maintenance means 6 of the movable wall 1 5 in 
suitable magnitude, the seal of the inside of the local chamber 14 can be certainly carried out from the outside, and 
the interior can be maintained to a predetermined vacua. 
[0034] 

Next, an energy wave washes the plane of composition of a connected object. It is made Ar gas ambient atmospher 
maintaining [ although this washing is possible also in the above-mentioned high vacuum condition, since the plasi 
is used as an energy wave in this embodiment, in order to generate the plasma efficiently and easily, supply Ar gas 
an initial complement in the local chamber 14 through the gas supply way 23 after decompressing the inside of the 
local chamber 14 to a predetermined degree of vacuum, and ] a predetermined degree of vacuum for the inside oft 
local chamber 14. 
[0035] 

In this condition, within the local chamber 14, the organic substance and the foreign matter on the plane of 
composition of a connected object are flown by the plasma 31 which was made to generate the plasma 31 as showr 
in drawin g^ , and was generated between up-and-down plasma electrodes (electrode tools 8 and 9), and a plane of 
composition is washed. At the time of this washing, a large distance between both the connected objects 2 and 4 is 
relatively taken compared with the time of the below-mentioned etching / spatter process. Therefore, the impurity 
flown by plasma washing stops being able to reach the joint of the connected object which counters easily, and 
adhesion of the impurity in a washing phase is suppressed. Moreover, when using RF plasma as plasma for washin 
washing of the joint of both the connected objects 2 and 4 is simultaneously possible substantially. When using the 
usual plasma, as mentioned above, it is desirable to wash joint 3 front face by the side of a wafer 2 previously, and 
wash joint 5 front face of a wafer 4 after that, and it is desirable to go into the following etching / spatter process in 
the condition that there is no impurity in joint 5 front face. The sequence of washing can change the direction of 
radiation of the plasma by turns by changing the polarity of the up-and-down plasma electrodes 8 and 9 by turns. B 
plasma washing (energy wave washing) under such an Ar gas ambient atmosphere, the front face of a plane of 
composition will be in the condition of the impurity having been flown and having activated substantially. 
[0036] 

Next, after being relatively made into both the connected objects 2 and the condition of having contracted the 
distance between four, compared with the above-mentioned washing process, the wafer 4 and wafer 2 with which t 
front face of a plane of composition was activated by the above-mentioned plasma washing go into etching / spatte 
process, as shown in drawin g,! . At this etching / spatter process, in a predetermined reduced pressure ambient 
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atmosphere, it is held at the plasma electrodes 8 and 9 of a couple, and among both the connected objects 2 and 4 tl 
approached and countered rather than the time of a washing process, the plasma 32 is irradiated towards the joint 3 
a wafer 2, and the front face of the joint 3 as a joint is etched by this embodiment. The metal membrane which it fl: 
with a particle gestalt to the front face of the joint 5 of the wafer 4 as a joint of the connected object of another side 
and the metal in which the front face of a joint 3 was formed adheres to this front face, and consists of the same me 
on this front face by this etching is formed. 
[0037] 

Therefore, after this etching / spatter process, it is formed from a metal with same front face (one plane of 
composition) of the joint 3 of a wafer 2 and front face (plane of composition of another side) of the joint 5 of a wal 
4, and, moreover, is in the condition that both planes of composition were substantially surface-activity-ized by the 
plasma exposure. Furthermore, since energy wave washing is carried out in advance, the front face of the joint 3 of 
the wafer 2 etched There are very few impurities in the metal by which is etched and a spatter is carried out to the 
plane of composition of another side. Moreover, since energy wave washing also of the front face of the joint 5 of i 
wafer 4 by which a spatter is carried out is carried out in advance, it will activate, a spatter will be carried out to ve 
few front faces of an impurity, it will have easy and high bond strength, and the desired metal membrane 33 will b< 
formed. And since both planes of composition are formed of plasma etching and the spatter by it, both planes of 
composition are easily formed in the smooth field which was extremely suitable for junction. 
[0038] 

Furthermore, since it constituted from this embodiment so that the plasma for which it is hard to depend on distanc 
might be applied to both a washing process, and etching / spatter process and both plasma might be generated with 
the plasma electrodes 8 and 9 of the same couple It becomes possible for the distance between both connected 
objects to be kept large at the time of washing, and to avoid adhesion of an impurity, to be able to make both 
connected objects able to approach at the time of etching/spatter, to be able to make etching/spatter perform 
effectively efficiently, and to perform washing, etching / spatter on the optimal conditions. 
[0039] 

After the above-mentioned etching / spatter process, the maintenance means 6 descends further, both the connectec 
objects 2 and 4 approach further, and it is joined to the joint 3 of the wafer 2 with which the joint 5 of the wafer 4 
with which the metal membrane 33 was formed is surface-activity-ized, and consists of the same metal. Since it 
consists of the same metal, and activates substantially and moreover becomes junction of very few front faces of ai 
impurity, it will be joined easily and very firmly at low temperature, for example, ordinary temperature, or the 
temperature near it. When some heating is desired, even if it is, heating to at most 100 degrees C is enough. 
[0040] 

Thus, when consisting of metals, such as aluminum considered to be conventionally unsuitable for ordinary 
temperature junction, even if it is, when the joint 5 of the wafer 4 which is the connected object of another side etc! 
and carries out the spatter of the metal (for example, gold and copper) suitable for ordinary temperature junction 
according to etching / spatter process from the joint 3 of the wafer 2 which is one connected object, it becomes 
possible to attain the easily excellent junction. Moreover, since a desirable metal membrane can be formed even if 
there is, when the joint of the connected object of another side consists of an oxide or a nonmetal, it becomes 
possible to attain the junction which was easily excellent similarly. 
[0041] 

[Effect of the Invention] 

As explained above, according to the junction approach and equipment concerning this invention, the junction whi< 
was easily excellent even if there was a joint of one connected object, when junction at low temperature consisted < 
the aluminum made difficult, an oxide, and a nonmetal conventionally can be attained now. Moreover, desirable 
smoothing of a plane of composition can also be attained easily, and can carry out [ easy ]-izing of the junction 
further. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the junction equipment concerning one embodiment of this 
invention. 

[Drawin g^] It is amplification partial drawing of longitudinal section showing the situation at the time of energy 
wave washing in the junction equipment of drawin g 1 . 
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[Drawin g 3] It is amplification partial drawing of longitudinal section showing the situation at the time of 
etching/spatter in the junction equipment of drawin g 1 . 
[Description of Notations] 

1 Junction Equipment 

2 Wafer as One Connected Obj ect 

3 Joint of One Connected Object 

4 Wafer as a Connected Object of Another Side 

5 Joint of Connected Object of Another Side 

6 Seven Maintenance means 

8 Nine Electrode tool (plasma electrode of a couple) 
10a, 10b Electrode terminal for electrostatic chucks 
1 la, lib Terminal for plasma electrodes 
1 2a, 1 2b Terminal for heaters 

1 3 Electrode Connector 

14 Local Chamber 

1 5 Movable Wall 

16 Movable Wall Lifting Port 

1 7 Movable Wall Downward Port 

1 8 Internal Seal Device 

1 9 Cylinder Means 

20 Sealant in which Elastic Deformation is Possible 

2 1 Vacuum Pump 

22 Attraction Way 

23 Gas Supply Way 

3 1 Plasma for Washing 

32 Etching / Spatter Plasma 

33 Metal Membrane 



[Translation done.] 
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